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4. Immunoregulatory molecules described in i nr t 

and that monoclonal antibody is anti-CD80 mAb 
and that monoclonal antibody is anti-CD86 mAb 

niTX'S.™'^"''^ '^^'-^^^ '» ' - ^ -.ain peptide listed i„ fte 

:rsTa7e;:Si:?iS:?^^^^^^ 

l^sTSr '^^^-^^^ ™ ' Wic- -.ainpeptide listed in the 

Che ■^™;rc^i:"tsSirr2 - 
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havng .ta-ctarc similar to tte intacSor^ ehh rl" "'"^^ ''P''''^ 

screemng lamda plage random oeDaderi™ of the 2 molecules by 

the monoclonal anSb^iv re,;;;^;^^"^ than 8 amino acids usin? 

molecules. ^ ^ "^^^''a'^ting domain of either of the 2 

1 8. Method described in 1 7 in raQ^ fj,of « 

m I / m case that one of the molecules is CTLA-4. 

19. Method described in 17 or 1 8 ' 

of tha. molecules is and CTLA.4 ^ZZZS^;'' ^"'""^ ''''^''-l ~ 

20. Method described in 1 7 1 8 or i o m . 

presents at least 6 amino acids ^'P'^^' '^^^ ^ys-X-Cys 

Structure and X 

n'mtr tS^ " peptide bas se,„ence peptide listed in 

«e^:Xir,t«':tf^^^ 

,"thrbr'^*'''"^°°'^''»-«'a.pept.debas sequence listed in tbenumbers 
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Immunomodulatory molecules which u rf 



msmti, mfimm^ii. 2m<o->x^-f> (Cys) 

Cys-Cyse^Hi:*«<tfc6®075yK*>i/i5Ej,jt»t5 
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C±i:»a^5CD80 (!IJ«B7-1. B7/BBl)RDrcD86 »J 

«B7-2, B70) , ^<o^'>>^-uiy^-r-hiTmis±mm 

1-5CD2 8Sc;«ia»»ttT.J>.^SMiiStS (CTLA-4) ©tiS 
(tfflCJ;!)±ceaSft«i^X.{,tlTl^5 (Lenscho..D. J.,et al.. 
Annu. Rev. I munol. 1 4, 2 3 3-2 5 8, 1 996) „ 
CD2 8»?ttTffl||a±KSasn5S5'>/-:j^?-eS!5, TCR*^ 

LA-4»?ttCD28iais«, mmzm^izmabxi^i^fn 

**'^'"""*^'"-^-^*5;i*«esnTU5„ CD2 8, CT 
LA-40.J#vKiUT, 1 9 9 0*l:Ll„sley{. (Proc.Natl 

Acad.Sci.USA, 8 7.5 0 3 1 -5 0 3 5) , :J;!,CD80»W, 
S'>-C1 9 9 3*CAzu.a«, (Nature. 3 6 6. 7 6 - 7 9) ciOCD 
8 6»?*<rasSh/:. CDS OaSMSS* ws-^Kr.fflK^^«,i 

CD86ttCD80^i«, U^-'^-y.iV-cmiU^ 

^mmmtiztm^^i^x^.^, cdso, coseitTae 

fflESSStt, WrtK*.-tt5Tfflia»ftlCM*LTl«5. CD 
2 85)?«,5t-liCTLA-43?ltCD80»T*5l-aCD86»? 
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»«LTl>«r«|:acD28a*OffSTT-StCTLA-4St»* 

a-StSiCSeillSSLTl.S (Matthew F..et al., J. Exp. Med 
1 8.2,4 5 9-4 6 5,1 9 9 5), 

"^^^^^^-■^^^f-.'omLt.,-t^-^ti,Xi:,,m.^:,V^ 
»5S?.SSSSR«a (site-directed mutagenesis) l:j;?,M&Sfi^o 
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S»T«S«iai,*«fc ^Tfe !, , MH C/A ga^ft i T C R/C D 3 a 

»M tTl >^ TaB„s C D 2 8 S(*»ffSTTSt C T L A - 4 Stft* 

"^'*''*'**''^«***^i'=«KCD28K»OTategttft 
as*^i,33esi,95StTL5 (Matthe. F..a, al.. J. Exp Med 
185.4 5 9-4 6 5, 1 9 9 5) . 

(Site-directed mutagenesis) C J; -S^^ggfi^© 
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^v*'s*<fffch5i^K/i,rtfc, cnascotti cscience.24 

9.3 8 6-3 9 0,1 9 9 0) i:J:,T6ail*Wc5fiS-p, Vy-Pom 

? * = - Kf 5 ae^ 1 5 c i 1: i 0 . 5 ^^'A /.■-'^T-^ Ka? t 
^^^mmimmt^zti<u^inr^.^^ -met. v^r. 
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^■-i^Vmi.n^i^Cii.x^tz, ZtMScoUi (Science. 24 
9. 3 8 6-3 9 0. 1 9 9 0) '■^^xm^infzmr^ y 

J.-^^^if^cii^^^^a^,,,,, ^^^^ ^^^^^ 

^5<i^ic«, JtKa^a¥i<g^^-,^,,,j^^^^^^^^ ^^^^^ ^ 
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«B1S Lr t > 5 ( S tephen. C . W. . et al. . J . Mol. B lol. .248.58 
- 7 8. 1 9 9 5) , tfc, Sb FGF6t(t*ffll,>T6a©7 5 JStEn 
* i , ^: 7 ^ - 5 > A ^ 7- f. K 5 r 5 i; - % ;^ ^ ,j - ^ > y L t 

; 5 b FG F07 5 ystmnizmm^^f -tor ."y 

SSE^J* 8 H«B LT^SJ Lfc-^:^^ K*^ b F G F t p 
Na.l.Acad.Sci.USA.90,1 0 6 4 3-1 0 6 4 7.1 9 9 3)„* 

«(=r?,iRstlTl>fii> (Balass,M..et al.. Proc. Natl. Acad 
Sci.USA. 9 0. 1 0 6 3 8- 1 0 6 4 2. 1 9 9 3). 
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LT t, ^ ^ ( S tephen. C . W. . et al. . J . Mol. B iol. .2 48.5 8 
-7 8. 1 9 9 5) o tfz. i^^^GFm:^m^x6m07ij^mn 
^^r>fz7r'-'Jyyyi.K^^Yv>(y3^)-^Xi;^) L/c t 

c 5 b F G F©7 $ y nmwzMc^^fi- vmnm -e^^r ^ y 

M?.J^ m\zm LT^^ Uz^^^ Yt<h TGTt^ou^y^^^ 
G F R - 1 i o^^^pi^ i Ofg-*.^ ^ ( Yayon. A. . et al. . P roc 
Natl. Acad. Sci. US A. 9 0.1 0 6 4 3- 1 0 6 4 7.1 9 9 3).^ 
^c. 7-{r^;U3 > - UT ^ > 7 y - ^ , t' h - 

M^=S$tlTl^/^l^ (Balass.M..et al..Proc. Natl. Acad. 
Sci.USA.9 0. 1 0 6 3 8-1 0 6 4 2. 1 9 9 3)o 



5 



wo 98/46739 



PCT/JP97/02540 



wo 98/46739 PCT/JP97/02540 

^^i'^m&(D~i^mmmmf&t^z.tim'm\zmmT^^). M/h 

-'^■'•y N^^?cD=i^j^ii;£-7 ^ /m(D--ixm.mz^^ittizmi&t^^i^^ 
^'n^ntzt<Dm^imtztnxi.-m^o tbx^APc±izmt^c 

■r^CD2 85LO'CTLA-4^^-y.y hcUT. feg|^^$iJtS-r ^ J: 
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^mmt^ TmmE^^tizm^LfzMHc/AgmmtTCR/cDz 

112 li. fitCTLA-4!5L«:iM^t--57 7--:^^D->©.s->->>.' 

SI 4 (i. 6 s^o 7 r - ^ p - > o V ^ xTmmi^juz^istfm^ 
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F2ie7iJ^^^^§77-i^^D->ot hCD80-I g-v 

I2I9(i. F2E?iJ^^^t577-«:?^o->©Tifffl|ia: 
^t-5CD80-I g. CD8 6-I g©f^g;^.T^L^ct,OT*5, 

n 1 0 li. F 6 mn^mt6 7 ^ - ^ □ - >© Tmjim.jMfcgtt 

i:*f1-^ CD80-Ig.CD86-I gmm^^TTs LfzhOX^^^ 
Willis F2. F6E^iJ^^^t^7r--:^0&tHBsAg!jt(^g^ 

c osti*{:j-^-r ^ 7 r ^ D - m^fz^Ama 

M^mfct-^cto. »^AOM^MoHMig<^:MbTt^§«it^7 7 
-■^>^'(:Sfflt^^^Tli. ^?B±(I|jj^<07 7-i^^s'^BJt|g[5fi; 

^^*> ^ . A - B ^i^fa^cDmrnm mmi t ^^B5>^IM^1--5 7 7 - ^ d 
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J^tSCDS 0- I g. CDS 6- I gcDf^#^^Lf:t>©-c*5. 
{:i^-r^CD8 0- I g. CD8 6- I gOf^#^^ Lf: fecDT^^. 

^ . A - B ^^mo^m^m izrmui.^miz^^^-t^ yr-^^^u 
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J: ^ X ^ ~^>rtini. mmiz^^i^A t$mizmmo^ < mz 

7 > ^ a- ;^ h 6>j,^-g^-e|i,^ < . A i 15^4' ^ a 7 r ^ 'J - 
80SO'CD8 6iCD28Sc;CTLA-4. ^ ^(zcn^o^^?^:^ 

^ uzmif.immi-^ ^ ^ fi^^^r i j ^-'^mmizm^riz 

::::T'C.^^iii«.>^'^ 
APC±(:^^^5CD80Sa'CD86<i:. ^ 

^mCD^Mmi^^^lt. 
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-^^0 f^u'&mi. > ^ c i {z J: (9 s mmm v ^>;ncr^4 l/c c d 

80&O'CD8 6iCD2 8J^CKCTLA-4. ^ ^>JCcn^0^?i3: 

h«iL/..h5^?-e*S„ ^^T'C^^M$,Jg^.>^'^ 
W^^Uc^^ili, APC±<i^S-r^CD80&C5CD86<l:. ^ 
07!;^>^-U-{r:r^-T'*^T|B]}g±(c^^t-§CD2 8RCfCTLA 

<^Tc^^5^:fTs^^ %mm%m\m^\t. 
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<^ST'x ^ - - > S C i fC J: o T^l § C i ;!)^-eg § , 

^ LT5^?rt S - S LTfe*).cnb2o©Cys ^SF.^(i/i>/j: < 

^m(Dmu'm=^it. ^ - ^ ^ n - > ^) f 2 sd^f e 

= (i F 6 ^ - K^k^i^ i L T. F 2 * y:: F 6 O^ft^if ^ H 
^'^^•^^CTLA-Hzm^mCTLA-AmtbX. UCIO- 
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7 ^ y ms.nt \.xmmt. 2 o® c y s ^s^?^^. s c y s j^s^^ 

F 2 ^ ^clSE?iJ§-t 8 lliee L^c F 6 *<^{/ t>n^o 

^ T - ^ n - > J: ^ jt^, F 2 6 

^^c(iF 6* U - Rk^tli LT. F 2 *f.(iF 6©Mg|ii^.is^^ti 
^-^^t^CThK-A\znt^^CTLA-AmtLX. UCIO- 
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CTLA-4&c;CD8 0*/c{iCD8 6<bO*g^. *50M4CD2 8S 
^'C D 8 0 * /CIS C D 8 6 tom^mmt^ Z tt<V^^ >7 ^ 

*^M#icD A 1 a <!: 5#@0G 1 y ioF,^ (S2?m©@e?.JS^ 1 jz|2«g 
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CTLA-4Sc;CD8 0^/c(iCD8 6<!:©^^. &S(,>liCD2 8S 

'i^b4#g©Al acb5#iOGl yiOFel (E^imoie?.J#-t 1 CEig 
®7$yieE5^,j{:j,^t^X. ^n^'n2 2§gci:2 3#g(C^SS-r5) f: 1 
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5;i*<-CS5. C<DJ:^/«?.J-^>raci,^^ KCTLA-4 
-^T-? KE?,j4ft , /C7 . - , o - - i^,^^ 

5» a»C<Di^,rL-C??4nfc7.-^,n->,i, 
^f«SfSftTl>S^7-f^KE»aaKJ;,ri><-,^,a^j,_^^g 

'•?^KE?it«Kt-4^^feC^ in vitro*5i>iii„ vivo<D7.,-b,-SJ:, 

|:i.T«,^n^,7.-^,□_v«, CTLA-4»?iH«oB*4 

-7*5 C D 8 0 C D 8 6 itl&t5*^f^ A^is^j ^.^^^^^ 
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-T'*^ C D 8 0 fe^lMi C D 8 6 
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8 0 fe^iMi c D 8 6 i J: < miik(D^mm=f tn^m in^^t 

C D 8 0 ^ C D 8 6 5^? i (ig^ L/il,^^ Ttt^^gttfkf 7 
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8o*5l^!iCD86i«i:< mz^cDmmmm^ tm^m bru^t 

fcTm^gii^t^^^-^^ Kie^.J^^#-, 7 r - ^ a - 5 , ^ 

C D 8 0 ^ C D 8 6 t li^^ TasS^Stt^kt ^ 

i2^.J^J#.^c7.-^,n->tli^Ci*.-C^^. ^OStUMem 

'^^mzn\,x]Lo%mtfz\t%mm^iioztt<x'^:E>. m 
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«agttft*»L< (5-1 ofi) ffiii^5ci*i3rj6-c*5. 
(DDS) ^commmvom. 
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L^T^^5t^^-cli, ^&&mmmm^tbxw}<zt*ix^?>, m^n. 

^^^^'-^t6mKft.^mmt^z.tt<x^;Bm.mmm^ox 

^^^^ ^^^^^^^ 
^^-^'^t^inzm:^mt6v^->v^=!^i>;Bi,^ii^ mmi^tmn 

zc^tmit^x<DmM^=FizM^x^?>cox^ CO 
ifSrxT'B^^,^,,^^^-e^^^^,^^^^^,^^_^^^^ ^^^^^ 

S^a°aOr.m{Ife^/,^S^^;^^^^^^ .^^^ ^^^^^ ^^^^^^ 
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Smithb (G. P. Smith, Science. Vol. 24 9.p386-390(l 

fi^^jf A L/C =boT* f9 . pm ^ >'<^imm^ti^m btzttv^ 

^^^K^-i-T-^'J-liNishi. Sayat> (T. Nishi Mmm. Vol. 1 K 
P 9 5 - 1 0 0 (1 9 9 3)) ;6<(^S^U.t>OT'. cniiS.ith^c^.x^ 

^^^titzyj-mz^^im^tifzh(DT^^^ 

? (genem) p*^©, SH^'^Oie^^l ©2 2§ScDA 1 a t 2 3§i0 

^tix. ^^^>^<i^tzcoiommcD7imt^m^uzMX'mt^ 



15 



wo 98/46739 

PCT/JP97/02540 



mmm 

Smith^ (G. P. Smith. Science. Vol. 24 9.p386-390(l 
9 9 0 )) IC J: fg^ $ 7 r - ^ A-^:/f- K5 y ^ <J - li. 

iS^'J® 2 2§g©A 1 a i2 3#iOG 1 yomzy y^J^fij ^ y 

:7'f-K5'i'7'7'j-{iNishi, Sayab (T. Nishi n^m.^^ Vol. 1 K 
P 9 5- 1 0 0 (1 9 9 3)) mmLfz^(OX^^ cniSSo>ith^,{r J; 

? (genem) ft®, iE^'m©ie7iJS^l ©2 2#g®A 1 a <!: 2 3#g© 

G 1 y ©FbIii 1 5gg©5 y^LfiT I mw.mKnm^'^{^^mK 
^ nx. pn ^ ^ i - C7) 1 5 ^s©7 ^ y Ltzm-c^mt^ 
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-i-Jim C-7r-^>S;'.>J:0igA:UClO-4FlO-ll) ;^ 

yii. ^'^^^~4^^omizmm^M^^tmmmi^^w-.xi^ 

T L A - 4 i C D 8 0 C D 8 6 5^? i: ©^gSf^ffl C 

^^^K *^''^^iCD8 05>?^/c{iCD8 63^i^{I^HI^;i,^C^).>^'^;^. 

^m^^-ff./c. ^®^f^T'fflt^/cCTLA-4-IgSycCD-8 0-I 
g + ^ 7 L insley b ( J . E xp. Med. Vol. 174,p55i_5 

6 9(1 9 9 D) CD1^mizVt.XimUzCTLA~4~l g^v^CDS 

0 - 1 g CD 5m&mn^ p c DM 8 ^zm^^^f^mmr^ x ^ k (± 

^ C 0 S 7 ^flSJiitf^ ?«Aft . 7 2 B#F.mcD±?» J: y a x ^ > 
^^-9 6'^x;bcDE I A^u- h (&^K-,y^ K ^m) f:0. 0 
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•^r-^-^<^vJ^^y.<^mz%^t^yr-~'J (fd-tet) ^^Eox^.J 

-^;l.Jtft ^^^■-^>-:^->i:^^A:UC10-4Flo-ll) ^ 

TLA-4^?i:CD8 05^?t/.{iCD8 65^?iO^S£f^fflj:|.«^ 
*^^^^iCD8 05}?^fc{iCD86^:?(r^HI^;J>O«>^':^;^. 



^^f^*ff./c. ^®^f^TfflC^^.CTLA-4-Ig^^CD.8 0-I 
g + ^ Linsleyb (J. Exp. Med. Vol. 1 7 4 . p 5 6 i - 5 

6 9(19 9 1)) ®:^-S{^Ji^oTf^S^L^.CTLA-4-IgSU^CD8 
0-Uo^^5il|£?|^;t^pCDM8(:?l^iA/,,,|g^^^;,, 
^ (^t^^SW) ^n^'^DEAE-x+xh^^i^^ffi 
^ C 0 S 7 «A^. i^S 7 2 B#F.mcD±^ J: ^ y ^ x ^ > 

^1'9 6.^..0EIA7^-^ («^_,,^,^^^^ 
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2«NaN,*^t,-5 0mMh.Jx-HCK pH7.5, ISOmM N 
aCI (TBS) ■CSSiL.fcCTLA-4-Ig (200ng/mi) * 

20*St-50mMh.;x-HCK pH7.5. ISOmMNaCl (T 
BST) x-mvti. Sfx^H:iWllIiar;l-7'5> CBSA) §25 

*T B S rrStm. T B S -ca* ©ggcSR LfcltT^- ;^ c T L A - 

msm. TBSTTft^Wc. *ffltTBST2 0 0ng/mIlc*R 
tfc t-;f ? X C D 8 0 - I g 4 1 fc t, 5 0 „ , 

ttu 37VTmmmiit. TBSTx-mLtz. *aKTBs-cio 

CLainco Technologies Ltd.. SSfirmiagE, TBS 

f X c T L A - 4 ^ y ^ o - + ,nit(*fflft to 0 1: ; osf* i Bi b r <■ V 
-f^TiS.xAx^-Eft (-Ax^-«OKSS7>*^^,A C3 3~ 

Hicsfi^c, ;;•cffl^^fcttv^>xcTLA-4^y?D-:^;^a; 

(*ttCTLA-4-IgiCD80-Ig®e&tS^„5as^5-i^ 

SSai : a C T L A - 4 K* iM^t 5 7 y - y , n - ^.O.s- V.:. > y 
*M2,.*t^:CTLA-4-IgiCD80-Igom^«paS^ 
« KC T L A - 4 a(*5fBi>r, 0T(:*f :?iS„s|, 1 
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2%NaN3^tt>50mMh.;^-HCK pH7.5. 150mM N 
aCl (TBS) T^f?L^.CTLA-4-Ig (200ng/ml) 
l^x;u^,^,^5 0^1^^t.. 3 7VVimKm. 0.5%Tween 
2 0^^t,^5 0mMh.Jx-HCU pH7.5. 15 0mM NaCl (T 

BST) vmbtzo ^'yj^Mziroi^Mi^jji'-yiy (bsa) ^25 
^ T B s T vm'^. TBsvm^ (Dmmz^m Lfzt^-^^xcTLA- 

A^J^ u-i-jvm^ 1 ^ 0 1 0 0 M 3 7 "CT 1 

FelSJt.^. TBS TT-^^L/c„ ^O^TB ST2 0 0 n g/m 1 

L/: h";f ^ y^l^ U/CT ^ X C D 8 0 - I g ^ 1 5 0 1 ^ 
•^U 3 7°CT-lBtr.1SC^^, TBST-C-^if^LfCo ftf^fCTBSTlO 

0 fS{c?^f? L/C 7;i/^ ij 7 :j- X ^ 7 T — if-^ilx buy h 7 1' > 
CLeinco Technologies Ltd.. ^X-y) ^g^T 1 BtfalSlts TBS 
TT'^ft. SHT*5p-..hP7x^;l..;>^^S,;^^^,j,;^^ 
Ttl^l. «) ^Ja^!K«4 0 5 nm^il^L/:o Pim^.iLTJa^ 

't^XCTLA-4^y^D-^;Uiit^$C7)^;j^^j;.^j^^^^^^^^^^ 

l'7-C'^^/NAx^-Jt<* (^^Ax^-Ifll^O»7>^^'^A (3 3^ 
5 5%) iaW5^^PBSi:^LTia^L/c^,©) :&fflo^/.. ^cdJ-^^ 
iIHC^-rj:9(l. ^:lTfflt^/citv^xCTLA-4^y^;^D-:h;^^t 
^*iiCTLA-4-IgiCD8 0-Igc^)ft^^^^™§^^-i;^ 
5t^.L/Co 

EiaS :$iCTLA-4Si(^i||^1-57 7-i^^n-.>0.s-v^>^ 

»^42H,T^L/cCTLA-4-Ig<i:CD80-IgOM^^PISt- 
^iJi C T L A - 4 it(*^ffl C^T. iaiT{C^-r:^i£,ctt^ , T^Sfe^!| 1 
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7T--^^>^A-^y5-K7^y7'J- (1.2xiO'^TU) tA'CX' 

:7r-i;^lSJ^^^. O.IN HCl-^^U->>. PH2.2 (Img/m 
1 BSA. O.lmg/ml 7 x y -yUU-y K C^^::, - ^-3-^)) 

- -^-^^til mm. p H 9 . 1 CD H .J X - H C 1 T'*^D U/c. ?| ^ tl 
^^^^"'^^^f^^KQ 1 k a nfl^^^-tirJaja^-tJ-^-i^^ /N->^y>>' 

M ^ L;k'*^ ^|5| D^if^^lt 3 Sat ^. J: 0 ^ < #gs^(;it v -i; C T L A 

- 4 ^ / ^ D - ^;U6t<$ t ^ 7 r - '^(OMm^n 

X^.J-->^^^^^^,^ S.ith^,®;^-^ (G.P.Sciith Method in 
Enzyaology Vol. 2 17 P 2 2 8 - 2 5 7(1 9 9 Z\ Tty^i ^y^f 

^ 9 6 ^ x;u E L I S A 7- b - K ^ 5 O . S.^) 4 T 1 

?^T-^-hU TBSTT^^U 0.02%NaN3. l^BSA^^^t^ 
50mMM;x-HCK pH7.5. 1 5 0 mM N a CI ^ 1 ^.x^ufe 
J^c'9100^ Ito^, g^^.2iitFa^:^o>yi?Uco C©:/u-h;^TBS 
TT^M. itv^xCTLA-4^y^n-^;U5t^^ (2 0 0ng/m 
l/'i'^^U/lOOA^l) ^lia;tM^gTlfi#rBmfc::$1i-fCo TBSTm^ 
^> T B S T 2 5 0 f&(.^|? L/C 7;L.;^ 7 7 r -4f«Ofet- A 
^^--I gGiJtf^ (-y-V^ , ;^.;7;^;ux7) ^g^aX' 1 ^F.15;5. 
SKTfe ^ P - ~ h D 7 X >J Y >; -i; AA7Xm mit 
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- 4 ^ 1 tjj^^; f5 1 0 /i g/m 1 1 m 1 3~ h 

7 7--:^^:/^'A-s7-f-K7^7'5>;- (1.2xiO'2TU) <i:4-CT 

^r-i^'^Uj^)^^, O.IN HCl-^.;-/>, PH2.2 (Img/m 
1 BSA. O.lmg/ml 7xy-;l/U.y K (^T'u, ^a-3-:Jr)) 

-i^'^J^dlU mmk. pH9.loh.;x-HClTt^^ifnL^:, ',|^,tL 

m.^Ult<^n 3 [sl<f t ^. J; 0 ^ < X C T L A 

^l^n^c77-v'•5 8^i0^o->{Iol^TELI SA-<a^ffitNfc-(J^ 
'J-->^'^<T-,/Co Smith^©^<^ (G. P. Smith Method in 
Enzyroology Vol. 2 17 P 2 2 8-2 5 7(1 9 9 3). 7^t^ 
l^X) ^:^i^l^f»i^L/c§7r-i; (4 x l 0»t".J;i->/O:ii;L;/4 O /z l) 
^9 6C.x;UELISA7-b-h ^^^^ ..^.^^.^ 

TBSTT^?^U 0.02%NaN3. l^BSA^^t; 
5 0mMMJx-HCI. pH7.5. ISOmM NaCl^l^x;u$, 
^^t?100^£ Itox.. MT'2^Paiyn>yi?L/Co C h^^T B S 
TT^M. Jtv':;xCTLA-4^y^D-f-;UlJt^$ (2 0 0ng/m 

i/'fx^u/i 0 0/^1) ^^ID«2aT'lB#ra1s;D$^f^,, tbstt^-^ 

TB ST2 5 Of§«f?Uc7;U;^ V 7 ^X^7 r-t'WcDtit-A 
^^-I gGiti* (1f^^ , K 7^.;7;^;^x7) ^MTl^Pa^SfS. 
SKt* ^ p - - H o 7 X X .J >® :h K ^ a A7KfPtl (?n^ 
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2 l®5||ST§fc (132) o 

S (G. p. Smith. Method in Enzymology, Vol. 217, p228-2 
5 7(1 9 9 3). 7:^x$.,^7-Ux) rJ^^x^^L^ mmcomm 
^2ir^t^^DNA^y5^v-iLX. Applied Biosyste.s^l® 3 

7 3A-36S ^^J^iy-9:^yf-mi.^xm^i^mw.no:>m^n^ 
/c. c ©y ^ ^ ^~{mJm(Dmm^ i l^c 7 $ y ^le^ij® 3 7 # 
OP r o;6>^ 4 1S0A s n0^i^{:m-r^ ^o-c^^o Wim^mw.n 

pH^>-«^02 2#gcDAlat23#gcDGlyore1,z^Sn^7c 

y - 7 (i. 3 ^^ ^ 8 ic^ 1 6 a^cD 7 ^ J mmiKii, 

^^n^CiMtlS^n/Co cnb©7^yM^iJ;&CTLA-4®7^ 

^i2»^f-7^gl{:.T^t-o cn^©7$>^E?,J:Ef-7;^, ^tl 
^-nPl (iS^,j§^3) ^ p2 (@E^,]§^4) . F3 (SE^.J#^5) . f 
4 (ie?ij#^6) . F5 (E^iJ#^7) SOT 6 (@e^.J#^8) iu 
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21Mmmv^tz (1212) o 

is (G. p. Smith, Method in Enzymology. Vol. 217, p228-2 

0 7(1^9 9 3x 7ijy^iyi;fi,x) (ig^oTiniiRu mnmomm 

^2(C,T^t^^DNA^y^^-;.-iLT. Applied Biosyste.s^:© 3 
7 3A-36S DNA->-i^x>i^-^ffit.^^^iggg£^,j^^^^^__^ 

pm^>^^•^022#gOAlai23#gOG]yCD^e^C^^n^7^ 
y^B2?.j^^-7(i. rat^3*^^8(:^t6S^07^y^iB^,J{:^ 

•^^n^z.tmm^nfz. ^^'^''^7^yM?,j^cTLA-407c 

^E»^^-7^S1,:.^^„ ^n^©7^yM^,j^^-7^. 
^•^Fl (E^-ms) . F2 (E^.J#^4) . F3 imn^^o) . F 
4 (E?.J#^6) . F5 (iE»^7) SOTG (ie?.J§^8) i U £( 



19 



wo 98/46739 



PCT/JP97/02540 



mi 

F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
SM5:§^^-7i5t^^XCTLA-4^y^n-^;Ufit^^i^^ 

i^o^mmmmm s l/c e l i s a-^c j; o <to ^tt:. > k n - 

^^iUTi^T^XCTLA-4^y^'p-±;Hjt^*cb|SIl;7-l'V^^7'T 

F 2 m^^mt^y r-i^tFQ m^^immt^By . - Z< 

F 4 i5«c>'F 5 m^^i^mmt^^y r - vlifg < m^t^ 

Z^F2 m^^mt6 y r - •^^^^^^^^me^^.Escherichia 
coH F2 [FERM BP-6 0 09] tLX. tfz. F m,,^mt 
^^T'-v'^g^-r^^llgi^Escherichia coli F6 [FERM BP 
-6 0 10] cbLT. 1 9 9 7^4^14B CI^^KH : 1 9 9 7^ 7 ^ 
4 BC^^^-n^XWl^MP-l 6 1 9 2^^^umP-l 6 1 9 3-t 
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F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe Bis His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 

F 2 w^m^m^t^ 7 r - ^ t F 6 w.n^^^t^y r--yl< 

^0?i<f)LT^XCTLA-4^y^o-^;l.St(*c!:SfSU F 1 E^iJ. 

F 4 m^^uF 5 m.n^mt^^y r - < kj^-t^ c t^<^t^\ 

fz. tfz. F3E?iJ^^^t57r--:^(i^^lz||<SfL;U/: ms) „ 
^^is. ^®F2E?iJ^^3it57.-^^g^-r5«S*<Escherichia 
coH F2 [FERM BP-6 0 0 9] tLX. tfz. F Smmmmt 
^7T-v'^^^-^§;^lgg^^Escherichia coli F6 [FERM BP 
-6 0 10] tLT. 1 9 9 7^4^14B (JI^Kb : 1 9 9 7^7^ 
4 BJC^tx^-n^XOT^mP- 1 6 1 9 2^fcJ:D'mP- 1 6 19 3^ 
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Sniithb©:^;^ (G. p. Smith. Method in Enzymology. Vol. 2 1 7. 
P 2 2 8-2 5 7(1 9 9 3). T^f^iyi^fux) Iz^iit.TnmLtz. 

t^4nN7 r - (W. T. )^ 1 0 g ( 2 0 0 1 /P B S )itii^rtSJ^ 

Mm^9 6 'i^x;U:;^;l.^t-7'U- htr 1 1. 5^10^ 

»5^-aU »$^L.f.W.T.07.-:.^'J:^Tl~F6.cDie^.J^^^-r 
^^r-v'^S-ftJ^a^O. 0 1 5*^b5./^ g/m 1 ll^J-S J; 9 ft 2 

OOul (10%FCS^^t.>RPMI 1 6 40i$ii) <i: U ^-f'^r 

^-h^v 3BF.^37^. oroCo,(Dmxim^n.fz. m^^mz 

mmzm^ii;:, (0.5^Ci/well) T-VUX5^;U^m^ -tryu.s 
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SmithbO^^S CG. P. Saiith. Method in Enzyoology, Vol. 2 1 7. 
p 2 2 8-2 5 7(1 9 9 3). T^x^.^ybx) {cfi&,T^|^Uco 

'^'"^^^ ^ - '^^^ ^W. T. )^ 1 0 g ( 2 0 0 1 /P B S 

m^-i^ u mm t. 07 . - i ~f e ^^^^^mt 

^ "7 7 - i;' 0 . 0 1 5 ^^ ^ 5 g /m 1 II ^ J: ^ ,,SO;i . If 2 
OOul (10%FCS^^t.^RPMI 1 6 4 0ig%) i u 
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itmii. FK F3. F4. ^ r -^J^lM^f^mt. 

w.T.7 7-'>•^s^^/cil^|Hlfi^©SteL;6^E^^)^>n/j::{l^-,/c*^^ f2 

C <!: *^ b F 2 S CK F 6 E^-J^^^-r a 7 z - {: li Tm©Jtll# 
mm. •■ F 23^<^F 6SE?iJ^W-rS7 r--:^O^^XCD 8 O-Nc^lg 

(4xio«h'U;*->/^:c;U/4 0/zl) ^9 6^;x;UELI 
SA:/U-h (w4''CTlBftT3-hU. 1% 

BSA^tt.^50mMh.;x-HCU pH7.5. 150mM NaC] 
(TBS) X-m.^V2^fii7uy^Uz. Z.(DfU- V^TB STX'm 
^> PBST?&f?Ucv^XCD8 0-Ig^2 0 0ng*^^1.0 0 0n 
g/35xzljn;t. M^T'lB#Fa1SiS^^/Co TBSTT-gfe^^, TBS 

t:' 1 0 0 fS{cl&f^ L/.7;U^ U 7 ^ X ^ 7 r -If^fi^tt b M g Gfcti* 
d^-'l'^ >y ;^ .;7^;u^7) ^^ST 1 F^^SfG, ^-^^^ gg-^.^ 

^ P h D 7 . ^ A A7KfD<^^jD^B^^g 4 0 5 n m 
^a-J^Uc, ^<^^g^^ F2ie^iJ^^^-r57r-v0;5.;6^vii7XCD8 

(^(ICOF 2 7 7 -i^oc D 8 0 - I g->OM^O#^lt;^^§/,to{c. 
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FK F3. F4. F5@e?iJ^^311--57r~^^to^/,pii, 

^^^^ mn^n^t^y T-'j^iia^fzmt. "j^.T.vy^^j^^^ 

i *^ b F 2 S F 6 E?.J^^^ t ^ 7 r - c li T«o^Il^^fit,/j: 
SHLI : F 2 RD^'F 6 lE^iJ^Wt-a 7 r - ^ X C D 8 0 -xoM^ 

7r-:;0CTLA-4Ol.-fe7-^-TS>^-eOXCD8O(lS^t--5^^ 

^^mmim^tEL I SA&;^ffl^^/c. F2fcJ:c;F6ie?iJ^^^t- 
^^7:.-.:; C4xiO«b'.;:fW^a.;i,/4 0M) *96^:r;UELI 
SA7°U-h (aS-^-^^^ {^4'CTlBfeT:7-hU 1% 

BSA^tt.^5 0mMK.;x-HCK pH7.5. 150mMNaCl 
(TBS) TSg-C2M7'a.^L./c. C CD^ H;^t B S 

PBST'^f^Ucv^xCD8 0-Ig^200^g*^^ 1.0 0 0 n 
8:/35//lJn;t. 1 TBSTm^^. TBS 

T' 1 0 0 (zl^i? Uc 7 y. 7 ^ X ^ 7 . -^f^Hlofet b h u G iai* 

^ P h D 7 . ^ U ^ ^ A A7KfP^^to^Pii^g 4 0 5 n m 
m\%Uz. ^O^^^ F2ieF.i^^^-r^7r-:^0;?.*.v^XCD8 

li^tc c 0 F 2 7 ^ - C D 8 0 - I g-OM^0#Mtt^;^^ /.^{^^ 
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m^i^mt^ 7 r - i^ii^^;^ c D 8 0 - 1 g o^mmzKmt?> z 
t^mmv^fz (me) 0 

SMS : F 2 lejij^^il-r 5 7 r - v^© t N C D 8 0 - I g O^^tt 
^» 7 T'li F 2 7 r - -I^i^v^ X C D 8 0 - I g 

^t^TT^btz^i^ ^{!kiz. :i(DF 2m^l^mt?^7 7-l^f}it h CD 8 0 
-I g<t#M6^{r^-t^7i^^•5;&^^. HII^UT. m5lZyr.Uz1^mzVt. 
rmUz. i^hCDSO-lgommiZ^tz^Xlt. Unsley^o^y^m 
(J.Exp.Med.Vol.l7 3. P 7 2 1 - 7 3 0 ( 1 9 9 1 )) iz'Ht.X. 

t h c D 8 0 hv ^ t M g c r 1 mtoni>^m&:^^m 
muz. ^om^m&mn^^p cDM.8izm^i2,tntzmmzry 7.i k 

DEAE--r4^Xh5>S^ffllNTCOS7m{;ite^^A}^. ^ 
«72B#F.1f*0±itJ:^7-nr^>A4r7ro-x (7 ^y^-^^7?±)\ 
fflf'^Tt hCD80-I g^MU.o ^<^^OlZLxm^LtzthCD 
8 0-1 g^ffit^, f'2ie?iJ*^^r^7r-^-Ot hCD8 0-I g^ 
^^^Stt^. I gSO-t H I gG^^mHiiL 

^CD80-Igi:TO{lhhCD80-Igi#^6^„C^^^5Ci*^ 



23 



PCT/JP97/02540 



F 2 ^m^mt^ ^ ^ - •>'^^ - 1^ b^:^ 1-- h {rx^ LTT^v^ C D 8 
0-Ig. ^'>XCTLA-4-I g. thIgG<i:CD5;&^. 

ie?iJ?-^3it ^ 7 r - i^li^O X C D 8 0 - I g o;5.4#^S^(,SJt.-r 5 C 

<t«isTt/c (me) o 

SM8 : F 2 E?iJ^^3it 5 7 r - ':?0 h h C D 8 0 - I g i^^t^ii 

^» 7 Tii F 2 7 r - X C D 8 0 - I g 

^t^^.Uzi)\ lUKiZ. ^OF2mi\^mt^y7-'Ji}<t KCD8 0 

TMltL;^io t hCD8 0-I g®|(|i«{cfefz^T{±. Linsley 
(J.Exp.Med.Vol. 17 3. P 7 2 1 - 7 3 0 ( 1 9 9 D) iz'i^t-^x. 

t h c D 8 0 ^)iaiis^ ^'^^ytthig crimi$.t osi^ite?^^ 

^L/Co -®ife^itfe«n-;&<pCDM8{c-ifi<^iAttl/r^^7-7X$ K 
DEAE-x4^X^5>a^ffl^^TCOS7lffllS{:aa?^A^. ^ 
S7 2B#F.^J^0±^j:f)yo^^^A^r7rD-X (7 r ;l/-7->n±) ^ 
ffli'^TbhCDSO-Ig^ffil^U/Co C®J:olcLTMUchhCD 
8 0-1 g^ffii>, F2E^iJ*^^t^7 7-v©t SCD8 0- I g-x 

©M^gft^. 1 gso'h K I gGmmmti 

xm-^fztz^^ mnz^.t^oiz. F2E?ij^^3i-r'5 7r-v^iiv'^ 
^ 0- 1 gtmmizth CDS 0- 1 gtmi^izm^t^ztii 

^ 7 T ~i^(DTmmmmmmi^^ 

«F-J 6 T F 2 R C5 F 6 le^ij ^^^1- ^ § 7 r - rmJi 5i$,JMt g 
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^>y<i7!^m\ in vitroO-»:«-e(iC07 7-v'^>yN-^{:F2* 

> F^^^T v'^.O ^(F I A)) ^TmUz. S^4iiTO,c§ 

V ^ X J: ^) sac , xmm^ t m >; ^m^mm uz. t:%mmx 
ommm^^mm'^ 9 e ^ x;i./,;i.5^ -y t.- h (c 1 ^ xyu^ ^ 

1.5x10 ^Ifflssc^^a #1^- >7';w:^5p 75^- 3 g/m 1 

•7r-i^©U-t7°^-#M14 
F2RC>-F6E^.J^^^t^§7r-«:^l^. ^Sfe^-J 5 C^t J: 9 it 
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F 2 ^ 5 1 ^{i F 6 mm^^mt^ 77- '^(Drmmi^mmm^'^. m 

-mmt[.x. m^p) v^~2.tF 2h^miF em^^i^mt 
^77- mi^'^mmKiE^i^.xmmm 6 trnmom^n-^tzo 

^-rBalb/c-7^x(i^>fLTII9Pyy'f-A^10^^g (100;C^ 1/7 

-^"^^^^tmzvt-oxmmjuitmmoy^^mmiiiuzo timmmx 

1.5x10 'mmiz^'&L^ §1^>7•;^{:M ^I^-a^&s g/m l 
T«nU F2SaT6ie?iJ^M^-r^7r-^^&-r^Bt^^ (§7 7 

^^mom^ummmeiz^iit-ofz. ^om^, iii8{c.t.^j:^c. ml 
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^^t^^y y-i^oTmmmmmmzm6. coso-ig. c 
D8 6- 1 s(Dmmmmbtzo 

Balb/CT^XJCJ^LTM'J 7-5^-2.^5 0 0 0 . 1 /P B S)^ 

^©^S^. 09(:^1-J;9lcF2E^iJ^^^t-'57z-v^li, CD8 0 
- I g#aTT{J# L < TlfflmmU^SttMs^n. C D 8 6 - I g?f 
ST-C-ll. CD8 0-I gcDii^cD4 0%fiSopiS;5.S^^n^,^ Mak 

(Science Vol. 2 7 0.p9 8 5 (1 9 9 5 )X CTLA-4^?*.Ta 

^^^^^ 

8 0 l^t Mi c D 8 6 i C T L A - 4 om^m izB^ U.^^ TWit 
M^^^UcCi^^^l,-,,.^^ F2Se^.J^|IM^5^, 
C T L A - 4 5^?C7) T$ffl§aoStt<t,cj^^5^^^^^;^p^g 



25 



wo 98/46739 



PCT/JP97/02540 



'^'^^CTLA~4^J i^u-i-ji.^i^tKft:^U 'e©9^F2E?iJ^^ 

^Mt^§7r-i?®TTOii5g$iMgtt{:s^f5^ CD8 0-Ig. C 
D8 6- I gOj^S^aiJSL/To 
Balb/cv'i;;^}:^^ LTWJ ^/f-A^5 0 ug(l 0 0^ I /PB S)K 

1 0 ^mmr.^m §-9- U V^- a 3 g/m I i f 2 
!'^{iF6E?.J^|^^LTl^^7r-i^(l^g/mI)tCD8 0- I g* 
C D 8 6 - I g ^ (ipttt*^ IS i U T h h - I 0 *^ ^ 1 ^ g /m I 

ia9f^^-r^9{:F2E^iJ^^^-r577-v^li, CD8 0 

- 1 iW^Tvit^ L < Tmmi^mmmmmm^n. c d 8 6 - 1 g?? 

STT-li. CD8 0-I gOii^o4 0%fm©piS;i,<tsfe^^^-^ Mak 
b®fg^[:J:^i, CTLA-4itfi^^y.,^7^SL/.v^.XT'(iT 

(Science Vol. 2 7 0 . p9 8 5 ( 1 9 9 5 )X CTLA- 4^?;6^T$ffl 

8 0 I^Uli C D 8 6 i C T L A - 4 OliSf^ffl ,zf.^ L/c^^. T«ii 
C T L A - 4 TMoygf^^bJlJ^-r 5 tOM^PIS Lfc 
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m^^. C D 8 Ol^^^l^ C D 8 6 tm^t^ C i-CA P C ^^0- UTT^ffl 

rmmmmm-mmm^tit. f e ss^ij^^^-r -s 7 r - it c n 

Bmn.--Bmmmmm (hbsas) m^^xmt^F2t 

'^'^-■^^&-^^xiz^bxTmmi%mm-}s^^^t6^tt<7rs^ti. 
^^•^^itt^ztm^t^izu.t,^ ^cT. mz, zo^^com^ 

S®M (HBsAg) ^m^xm^^a^tz. 

tr. Balb/cTt;;^ (4E/1P) {cS^LT. mMm±m^K.HB s 
Ag CyHBsAg :(MMb^3^ifa^^;£5f5.^) :^10^g (lOO^a 
1/PBS) *^^f±yHBsAgi:i^(iF2*^cliF6ra;^^ 
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^mi>. C D 8 0 ^CMi C D 8 6 iM^^S c i-CA P C LTTilffl 
0{:,T-rJ:9lcCD80-Ig«,Sl>(iCD86-I g;^^toLTfe^< 

X iJ- - ^ > ^ l^^j^;,^.^ ^ > ^ ^ - ^ ^ ^ ^ 
IMU.: BSfff^MStl^ (HB sAg) ^gv^xicJ^t--5F2^ 
F 6 ie?iJ<&M^-r ^ 7 7 - i'cDStH B s A g in:M^li§^gtt 

F2t/c(iF6i5^.J^^^t^7.-i;^.^3l.^^,,^L.Tt>^S;^0*B 

SSStH CHBsAg) m\.^xm^ii-^fz. 

tt. Balb/c-e^x (4E/li¥) (c^iLT. M^^S^;tHBs 
Ag (yHBsAg :(MMk^S:m^SW5Sfiff) ^10;t.g (100/^ 
1/PBS) o;^.. *^^{iyHBsAgiifcf:F2^^cliF6@E^.J^^ 
ClO/^g/lOO^zi) ^Mrts^Uco ^^>{ri5]Ioi 
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m^i^^mt^ :7 ^ - ii^f: y H B s A g ifzmit. 3 m^© 
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(Tt^y hit) ^fflO>TS!l^UfCo 

L/cH*^^ L/citH B s A gmm 1 1 btzm^. F2tfzltFQ 
E^iJ^^^f 5 7 r - i> tmz y H B s A g Lfc^li. 3 
ifil*06tHB s AglaMii^^^'til 7. 9fcJ:c;i 1 . 9 ^) , :^:t 
izMi)-'ofZo CCDJS^J:«9, F2*^cliF 6E?iJ<&^^-r<S7y-->:6<T 



27 



wo 98/46739 



PCT/JP97/02540 



m y\] m 

mm^ : 1 

I2^ij©g$ : 4 3 2 

^^■^xU;*-7r-i^ Cfd-tet) 

Val Lys Lys Leu Leu Phe Ala He Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15 

His Ser Ala Asp Gly Ala Gly Ala. Ala Gly Ala Glu Thr Val Glu Ser 
20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 . 45 . , 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
5^ 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 

70 75 80 
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E ?ij ^ 

: 1 

ie^iJOg^ : 4 3 2 

S£^iJ©M : K 

^<^7^';;f7T-v> Cfd-tet) 

Val Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15. 

His Ser Ala Asp Gly Ala Gly Ala .Ala Gly Ala Glu Thr Val Glu Ser 
20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 . 45 • 



Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu 



Trp 

55 60 

L 



Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 

70 75 80 
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Gly Thr Trp Val Pro He Gly Leu Ala He Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro lie Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
■ 150 155 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Thr Trp Val Pro lie Gly Leu Ala lie Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 

120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 

150 155 150 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 



Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 



190 



Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 

230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 

295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val. Ala Thr Asp 

310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 ■ 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 

230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 

295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 

310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 

390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 , 415 



Met Tyr Val Phe Ser Thr Phe Ala Asn lie Leu Arg Asn Lys Glu Ser 
420 425 430 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 

390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 



Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
420 425 430 
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: 2 

ie?ij®5$ : 1 8 

: 1 

TGAATTTTCT GTATGAGG 18 



mm^- : 3 

rai^fi^ : 1 5 
mcD^: 1 *i| 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 



^ 5 10 

mm^ : 4 

E5'J©S$ : 1 5 



15 
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mm^ : 2 

@e?iJ©g$ : 1 8 
: 1 

TGAATTTTCT GTATGAGG 18 



: 3 

i2^iJO^$ : 1 5 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
^5 10 15 

: 4 

i2?'JOS$ : 1 5 
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mm 

Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
^ - 5 10 15 

mm^- : 5 

E?|J©S$ : 1 5 

mmmm f&o-^^yf- k cax^-t^ k) 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
1 5 10 15 

le^iJS^ : 6 

mnco^i^ : 1 5 

W.J\l(Dmm : ffe©^r^ K (Al^r.f- K) 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
1 5 10 15 
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Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 



i2JiJ#^ : 5 
iS?iJ05$ : 1 5 

im^ : 1*11 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 



E^iJ#^ : 6 
le^iJOS^ : 1 5 

mo^ : 1 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 



5 



10 



15 



10 



15 



10 



15 
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Se^iJU-i- : 7 

: 1 5 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
1 5 10 15 

: 8 

i2^'J®fi$ : 1 5 
le^iJOM : 7 i ^m. 
mcD^ : 1 

mn(Dmm ffeo^T'f^ k (Ax^-ft k) 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
1 5 10 15 
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ie^iJ#^ : 7 
mtiom^ : 1 5 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg ' 
1 5 10 15 

E?iJ#-t : 8 
mnCDE:^ : 1 5 

m(DWl. : 1 ^Si 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
1 5 10 15 
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n ^ (D m m ■ 

(CTLA-4) T'*0. SS^/ i?' D-±;^t^:^$;^)<^CTLA- 
5. ^"^mmmiy^'±jucDBmizm^-t6^^^<cD8 0T$>Ki. ^ 

^^J^u- C D 8 0 ^ y ^ D -±}\.^WT:h h . ISj^ii i 

i^^ y ^ D - :^;^^Jt^^*.st c d 8 6 ^ y ^ n - i-«^^T*> -5. tt^ii 1 

7. 2<i0-.XT-^> (Cy s) SS^WU SKxxxOglSiJc 
y s - C y s ^^^Jg^ LTfc <9 . *^o^KC y s - C y s IS^r.1(Cfj;4- 

1 ^ ^ 2 
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n ^ o m m 

3. mmmmiyi^'i-juzm^i'^^T^mi&mm^T^) yy<^m^ 

fiill4 (CTLA-4) T^iO. ^^^y ^ D-:^;l.iit(*ji,<tjtc TL A- 

4. ^^nmm'>i^'±j\y(DBmizm^-r6^^t^cD2 8i:^t), ^ 

® ^ y ^ D C D 8 0 ^ y ^ n - ^;UiJtf$T^ -5. Itjfcii l 

tiz\i2 ^ziim(Dfimvm^=i-o 
tfz\t2\zim(Df}.^u'mi-o 

7. 2®®xxx^'> (Cys) mm^mL. v-xf >^SliC 
y s - C y s Jg^^JFM LTfc 0 . c y s - C y s ^.m\Z'l,U 
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9. ^^^■:fi-h'-f}^mnmomm^Aizimo^-:/^h'^^t6. m 
4' < i ^> 7 y 8 # i *^ b 1 5 # i (Dw.m=^^t h . Ji 7 me 

»5l<JI7 S^cli 1 0 {::iSm®^S$iJ^3^?o 
1 2. ie?im®SE^iJ#^8(CiB«0-<-/^ K^^-r;5^g$iJSP5^?{Zj; 

13. IS^XI 1 1 l®C^•rtL;i)^{Ci^®0^g$lJtI:$)•:?;^^;^-^^^ 

Sf^fflTOiML^c35:l^^:t^Wr^'^:^f^KE3^J©M^^-^T*oT. 
K5^?0^iSMg|5{i©3I^^^^it^lS|i^5^t^!^;^ffll^T8TO±©7^ 

1 8. m^^^o-^t<cTLA-4v^zmmi iizmmo^m^ 

1 9. miLi^mi^^mmt^tfim\ tfiCTLA~4^y i^a~i-jv 
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it^ii7 1 0 \t%m(o^mm^^o 
1 3. is^iii;6n^>i lo^-^ttimzmmo^^^w^^^^^^t^z 

1 8. ^'S5^?©-o*^CTLA-4T*5lf3^iIl 7 {Cf2«©;^}£o 
1 9. ^miLWmyt^U^t^^mK VlCTLk-A^J ^v-i-jv 
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20. m^-:f^h'i)K 21iO->Xx<:/ (Cys) ]^S^WL. m 
•> ^ >mmit C y s - C y s LT*> t) x C y s - 

»2KiI2 0 S/clj: 2 1 (iiS«o;5-i*o 
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5if j)ci| 1 7 1 II 1 8 Jcf5«©:?j}4o 

2 0. ^^^yf-K*^. 2mo'>7.7-^> iCy s) mm^^L. 

■>:^r ^ >3^Sli C y s - C y s LT*J (3 , t^^mc y s - 

^Kt^JiJ 4 1 5 #i ©E^iJ^Wf^. IS*ii2 0 iz 

2 3. S'^-^T-r K*<ie?iJS©ie^iJS^8lC|B«c[)^yf-KT-^*?. ii> 
2 4. ^It-^T-f- K*<ie?im©E«^8i:!Btg®/^7°^ K^^-T^, 
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